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ABSTRACT: 

PURPOSBTo easily change the content of a symbol library by providing a template part which 
stores symbol shape data and part of the attribute of the data, and a sheet data part which stores 
a reference pointer to the template part, connection data, and attribute data changed and added 
newly. 

CONSTITUTION:Circuit design is performed by using symbol information stored in the symbol 
library 41 , and obtained design data is stored in a circuit design data storage part 42. Data read 
out from the symbol library 41 out of the obtained design data obtained is stored in the template 
part 42a at every symbol. Attribute data at every symbol stored in the sheet data part-42b is the 
one only added and changed, therefore, the attribute data at the template part can be used in 
common to plural symbols. Thereby, even when the amount of design data can be reduced, and 
also, the content of the symbol library 41 is changed, the content of the design data can be held, 
and the change of the content of the symbol library 41 can be easily performed. 
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CIRCUIT DESIGNING DEVICES 
CLAIM(S) 

A circuit designing device comprising: a symbol library for storing 
the symbol-shaped data for displaying the symbols in the circuit diagram and 
part of attribute data indicating the attributes of the symbols; a circuit 
designing data memory section for storing the designing data necessary for 
specifying the designed circuit containing the symbol-shaped data, the 
attribute data of each symbol, and the circuit connection data; said circuit 
designing device being characterized in that said circuit designing data 
memory section has a template section for storing the symbol-shaped data 
output from the symbol library and part of the symbol attributes, and a sheet 
data section for storing a reference pointer for said template section and the 
circuit connection data as well as the attribute data that have been 
changed/added. 
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DETAILED DESCRIPTION OF THE INVENTION 
(Field of Industrial Application) 

The present invention pertains to a circuit designing device for 
designing a variety of circuits, particularly to a memory device for the 
designing data. 
(Prior Art) 

A circuit designing device, for example, a computer aided device, 
(CAD), which can design circuits of integrated circuits and of printed circuit 
boards (PCB) by an interactive process, has conventionally been used. With 
this device, the operator operates the input device while watching the display 
on the computer screen, and inputs data to design the circuits. 

The circuit designing device has a symbol library for storing the 
symbol data indicating the symbols used for drafting a circuit diagram and 
the data regarding the basic attributes of the elements specified by the 
symbols. When the circuit diagram is drafted, these data are output and 
used, so the data input can be considerably omitted. Therefore, a circuit can 
be designed by simple data input. 

However, designing a circuit requires the circuit connection data and 
the attribute data indicating the attributes of symbols, such as a name to 
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specify each symbol (identifier), a property value (e.g., resistance value), a 
specific name of every element, and a display position on the circuit 
diagram. Therefore, the symbol library and the designing data are treated 
and stored separately. 

There are two systems for keeping the designing data. In the first 
system, when the data stored in the symbol library are retrieved on the 
circuit diagram, the symbol data stored in the symbol library are all input 
and stored as the designing data. In the second system, the pointer of the 
symbol name and specific symbol data are not input. 

When the first system is used, the designing data are separated from 
the data stored in the symbol memory section and the data of the symbol 
library are not used to draft the circuit diagram. Accordingly, the symbol 
library and the designing data are completely independent, which makes it 
easy to manage them. In addition, even when the content in the library is 
changed, the designing data are not changed, so the designing data used at a 
time of designing can be preserved without being changed. 

In the second system, the data in the symbol library are used as part of 
the designing data, so the data volume of the designing data can be reduced. 
Also, changing the content in the symbol library can globally change the 
symbol content contained in the designing data. 
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(Problems of the Prior Art to Be Addressed) 

According to the aforementioned first system, however, the symbol 
attribute data in the designing data are separately preserved for every 
symbol. Therefore, the data volume of the designing data becomes 
enormously large. Particularly, the designing data volume tends to be 
increased since various routine checks are done to reassure the perfection of 
a circuit, and the symbol attributes tend to be increased in order to send the 
data to the post-process, which also results in a high volume of the designing 
data. Therefore, there have been demands that the designing data volume 
should be minimized. In addition, there are cases when the attribute data of 
one same symbol in the designing data need to be globally changed at one 
time in the process of circuit designing. In such a case, if the first system is 
used, every attribute data memorized for every symbol needs to be changed 
one by one, and the global change is difficult. 

With the second system, to save the designing data used at a time of 
designing without any change, the content in the symbol library at a time of 
designing needs to be stored as is. But, the content in the symbol library 
cannot be changed easily, so the data management is difficult, which is a 
problem. 
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The present invention, to solve the aforementioned problems, attempts 
to present a circuit designing device, whereby the symbol attribute data can 
be globally changed all at one time, while minimizing the designing data 
volume, and whereby the content in the symbol library can be easily 
changed. 

(Means to Solve the Problems) 

The circuit designing device of the present invention comprises: a 
template section for storing the symbol-shaped data output from the symbol 
memory section and part of their attributes; a reference pointer for said 
template section; a sheet data section for storing the circuit connection data 
and the changed/added attribute data. 
(Operation) 

The circuit designing device designs the circuit by using the symbol 
data stored in the symbol library, and the designing data acquired at this time 
are stored in the data circuit designing data memory section. Of the acquired 
designing data, the data output from the symbol library are stored in the 
template for every symbol. The attribute data of every symbol stored in the 
template section are only those data that are changed/added. Accordingly, 
the attribute data in the template section can be used in common by multiple 
symbols. 
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(Embodiment Example) 

The circuit designing device of the present invention is explained 
below with reference to the drawings. 

Fig. 1 shows a block diagram of the structure of the embodiment 
example of the present invention, wherein the keyboard, input/output device 
2, such as a mouse, output devices 3, such as a blotter and a printer, external 
memory device 4, such as a magnetic disk, and display device 5, such as a 
CRT, are all connected to CPU 1 which processes the data and controls the 
input/output. 

The external memory 4 comprises: the symbol library 4 1 for storing 
the shapes of the symbols (pictures) for displaying the elements, such as 
various logic circuits, transistors, and resistors, on the circuit diagram; the 
circuit designing data memory section 42 for storing the designing data 
(including positions of the elements and the connection relationships as well 
as the attributes of elements such as the identifiers) created by an interactive 
method. 

The circuit designing data memory section 42, as shown in Fig. 2, 
consists of template 42a for storing the same data as those in the symbol 
library and of sheet data section 42a for storing the other data. 
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In the template section 42a, are written the symbol-shaped data (the 
pictures of resistor and transistor in this example) input from the symbol 
library 4 1 and the basic attributes (In this example, SD = R, which is the 
symbol identifier meaning a resistor, and MD - NPN, which is the name of 
the model indicating the type of transistor.). 

On the other hand, in the sheet data section 42, are written the position 
data indicating the positions of the symbols on the circuit diagram, the 
circuit connection data indicating the state of connections, the attribute data 
that have been changed/added, and the pointer as a key with which to output 
the data from the template section 42a. In this example, the data of the 
circuit consisting of six resistors and of two transistors are stored, and the 
data indicating the resistance values (150 K, 10 K, 1 K) are added as the 
attributes. This attribute data are stored in the sheet data section 42b. 

When the circuit is designed by this circuit designing device, loading 
of the program for circuit designing is commanded from the input/output 
device 2, and the program stored in the external memory device 4 is loaded 
in the CPU 1 to activate the device. The predetermined circuit designing 
data are output from many designing files stored in the circuit data memory 
section 42 of the external memory device 4 and the circuit diagram (the 
diagram of a printed circuit board) is displayed on the display device 5. 
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Under this condition, the input/output device 2 is operated to conduct 
the interactive process, and the circuit is designed by editing it, i.e., by 
changing, adding, and correcting. 

At this time, among the designing data, the attribute data in the 
template section 42a are not present in the sheet data section 42b. Therefore, 
if these data need to be displayed, the corresponding data are output from the 
template section 42a by using the pointer. 

In the case when more symbols need to be written in the circuit 
diagram, the predetermined symbols are designated through the input device 
2, and the data are output from the symbol library 4 1 according to this 
designation in order to use these data as the designing data. The data output 
from the symbol library 41 are once input into the template section 42a 
according to the type of each symbol. Then, in the sheet data section 42b, is 
written the pointer for specifying the data in the template 42a that 
corresponds to the position in the circuit diagram designated by the input 
device 2. 

The attributes, such as a resistance value of the symbol and a 
tolerance value of the resistance, are not included here. Therefore, the 
operator has to input these attributes of the symbols, in other words, the 
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operator makes changes to the symbol attribute data by using the input 
device 2. 

Once the attributes of the symbols in the template section 42a are 
changed, all the attributes of the symbol in the designing data can be 
changed at one time. 

The process of changing the symbol attributes is explained below with 
reference to the flowchart of Fig. 3. 

The process of changing the symbol attributes is input first (SI); the 
symbols whose attributes are to be changed are designated on the display 
screen (S2); the command as to whether the change is about the global 
change (changing the attribute data in the template section 42a) or about the 
change in the designated symbol (change of the attribute data in the sheet 
data section 42b) is input (S 3); the result of this input is determined (S 4). 

In the case of the global change, the attribute data of the designated 
symbols in the template section 42a are changed according to the input data 
(S 5), and these changed data are stored in the template 42a (S 6). Thus, by 
changing the attribute data in the template, they are reflected as the attribute 
data of each symbol. 

In the case when the attribute data corresponding to the designed 
symbols are changed, the attribute data corresponding to the designated 
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symbols in the sheet data section 42b are changed (S 7), and the changed 
data are stored in the sheet data section 42b (S 8). 

In the case when the same attribute data are present in both the sheet 
data section 42b and template section 42a, the attribute data in the sheet data 
section 42b have priority over the data in the template section 42a. By this, 
only the attributes of the specified symbol can be changed. 

When the designing data thus created are output to the output device 
3, the command for the output is input from the input device 2. Of the 
designing data, the attribute data that are not changed are stored in the 
template section 42a. Therefore, by using the pointer in the sheet data 
section 42b, the symbol-shaped data and their attribute data are output from 
the template 42a. Then, these data are added to the sheet data and displayed. 
Also, when the attribute data are output and displayed, these data are 
likewise output from the template section 42a. 
(Advantage) 

As explained above, according to the circuit designing device of the 
present invention, only the changed/added attribute data are stored in the 
sheet data section, and the data in the template section can be used in 
common by multiple symbols, which contributes to minimizing the volume 
of designing data. Also, by changing th data in the template section, the 
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symbol attributes data can be changed all at one time. In addition, since the 
data input from the symbol library are stored in the template section, the 
content of the designing data can be preserved even when the content in the 
symbol library is updated, so the content in the symbol library can be 
updated at ease. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows a block diagram of the circuit designing device structure 
as one embodiment example of the present invention. 

Fig. 2 illustrates the structures of the sheet data section and of the 

template section. 

Fig. 3 shows a flowchart indicating the steps of changing the 

attributes. 

1 . central processing device (CPU) 

2. input device 

3. output device 

4. external memory device 

5. display device 

41. symbol library 

42. circuit designing data memory section 
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42a. template section 
42b. sheet data section 
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